Abstract: Treatment of the tetraacetal tetraoxa-cages la-f with excess of iodotrimethylsilane in acetonitrile at 25 °C gave the novel tetraacetal trioxamonoaza-cages 2a-f in 75-80% yields respectively, a novel one-pot conversion of oxa-cages to aza-cages. © 1997 Elsevier Science Ltd.
of C(3)-O(4)-C(5) of the tetraoxa-cages 1. While the other C-O-C bond angles of these tetraoxacages are in between 111°-108 °, the C(3)-O(4)-C(5) bond angle is 117.5 °, remarkably larger than the ordinary bond angles with sp3-hybridized atoms. 4a The stability and size of the ring may also be an important factor for the high regioselectivity. In the case of la, only 2a was obtained.
Thus, the steric factor for the regioselective conversion was excluded. Reaction of 1 with excess of chlorotrimethylsilane in acetonitrile at 25 °C remained unchanged. The structure of the azacages 2a-2f was finally proven by X-ray analysis of the crystalline compound 2d (Figure 1 ). The conformation of the nitrogen atom with respect to the apical carbon atom was shown to be in a boat form. The bond angle of C(3)-N(4)-C (5) is 119.5 °.
Reaction of la, ld, and If with one equivalent of Me3SiI in acetonitrile at 0 °C for 2 h gave the ring expansion products 6a-6c in 85-90% yields (Scheme 2). Treatment of 6a-6c with excess of Me3SiI in acetonitrile at 25 °C gave the aza-cages 2a, 2d, and 2f in 80% yields. Thus, the ring expansion compound 6 is the intermediate of the conversion of oxa-cage 1 to aza-cage 2. The proposed mechanism for this interesting reaction involves a Ritter-type reaction 9 of the oxonium ion 7 with acetonitrile via the nitrilium ion 8 to give the intermediate 6. 
